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Abstract of RU2161059 

petroleum chemistry; methods of refining oil by means of rectification units. SUBSTANCE: part of oil is 
fed to additional liquid-and-gas jet apparatus which is used for discharging gaseous medium from 
separator of vacuum hydrocirculating unit creating vacuum in separator; mixture obtained in additional 
liquid-and-gas jet apparatus is fed together with oil to oil refining section under excessive or 
atmospheric pressure. As far as oil refining is concerned, plant is provided with additional liquid-and- 
gas jet apparatus connected to oil supply main on side of liquid inlet and to separator gaseous medium 
outlet on side of gas supply; mixture outlet is connected to oil supply main; working fluid delivery pump 
of vacuum hydrocirculating unit is connected to separator working liquid outlet on side of inlet. 
EFFECT: ecologically pure system; low power requirements for creating and maintaining vacuum; 
complete avoidance of loss of hydrocarbon material. 9 cl, 1 dwg 
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nEPEfOHKM HEOTM flJlfl EfO 



M3o6peTeHne othochtch k HecjDTexMMMM, npeiiMymecTBeHHo k cnoco6aM neperoHKM Hec^TM c noMOU|bio 
peKTO(t)HKaL4MOHHbix ycTaHOBOK. B nacTH cnoco6a cymHOCTb 3aiaiioHaeTCfl b tom, hto nacTb He4>TM noflaioT b 
flono/iHMTejibHbiM>KiiAKOCTHO-ra30BbiM cTpyMHbiM annapaT u 3thm cTpyMHWM annapaTOM OTKasnBaioT 
ra30o6pa3Hyio cpe^y M3 cenapaTopa BaKyyMHoro ruflpomipKynflmioHHoro arperaTa, co3flaBafl b cenapaTope 
BaKyyM, a nonyneHHyio b flononHiiTenbHOM >KHAKOCTHo-ra30BOM crpywHOM annapaTe CMecb noflaioT BMecTe c 
Hecjrrbio b ceKi^wio neperoHKH HecfjTM nofl M36biTOHHbiM mjim aTMoc^epHbiM flaBJieHMeM. B nacTM ycTaHOBKM 
neperoHKM He$TV\ cyii|H0CTb 3aKnioHaeTCfl b tom, hto ycTaHOBKa CHa6>KeHa flonoiiHMTe/ibHbiM wmakoctho- 
ra30BbiM CTpyMHbiM annapaTOM, noflKnioHeHHbiM co ctopohw Bxofla b Hero whakoctm k MarwcTpajiw noflann 
HecJ)TM, co CTopoHbi noflBOfla b Hero ra3a - k BbixoAy ra3oo6pa3Hoti cpeflbi M3 cenapaTopa m bwxoaom H3 Hero 
cm ecu - k Marucrpajiii noflann Hecf)TM, a Hacoc noflann pa6oHeti >kmakocth BaKyyMHoro ruflpoMupKyn^mnoHHoro 
arperaTa co ctopohw Bxofla b Hero noflKTHoneH k Bbixofly pa6oneM >kmakoctm M3 cenapaTopa. B pe3yribTaTe 
flocTMraeTCfl C03flaHne 3KOJiornHecKM hhctom cucTeMbi co3AaHwa BaKyyMa b BaKyyMHofi Ko/ioHHe, yMeHbiuaioTCfl 
3aTpaTbi sHeprwn Ha co3flaHne m noAAepwaHMe BaKyyMa, npaKTMHecKM no/iHocTbK) MCKJiioHaioTCfl npn stom 
noTepn qeHHoro yrneBOflopoflHoro cbipbfl. 2 c. m 7 3.n. 4>-Jibi, 1 wn> 

OnMCAHME H30EPETEHMH 

^3o6peTeHne othochtca k o6nacTii HecjDTexMMHH, npeuMymecTBeHHo k cnoco6aM neperoHKM HecjDTii c noMOU|bK) 

peKTMCt)MKaL^HOHHblX yCT3H0B0K. 



H3BecTeH cnoco6 neperoHKM HecjDTM, BKJiJonaioLUMM noflany Hecf)TM b ceKLjmo neperoHKM HecJrrM noA M36biTOMHbiM 
mjim aTMoccfcepHbiM AaBneHneM, coAep^aLqyio aTMoccfrepHyio peianc^wKaMMOHHyio KonoHHy, otboa M3 Hee 
HecJmiHbix npoAyKTOB aTMoccfcepHoii neperoHKM w noAany wacTM stmx npoAyicroB b BaKyyMHyio 
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peKTM^MKaMMOHHyio KonoHHy, b k^^)m co3AaK>T BaKyyM 3a cneT oTKaHKM M3 He^^ora30BOM cpeflbi c 
noMOii|bK) aweicropHoro napoBOAJ^P& Hacoca (cm., CnpaBOHHMK Hecfrrenepepaol^pKa, nofl peflaKMuew r. A. 
JlacTOBKMHa, JleHMHrpafl, Xmmm*, 1989, c.74). 

TaM >Ke onwcaHa ycraHOBKa neperoHKM HecJjTM, pea/wayiomafl 3T0T cnoco6 neperoHKM Hec|)TM, BKruoHaioniafl 
aTMoccfcepHyio peKTM<}DMKai4MOHHyio KOJioHHy, BaKyyMHyio peKTM4>MKai4MOHHyio KonoHHy, Marwcrpa/ib noflaHM 

Hecf)TM M 3)KeKTOpHbIM napOBOflflHOM Hacoc. 

B flaHHbix ycraHOBKe m cnoco6e ee pa6oTbi BaKyyM b peKTMcf)MKai4MOHHOM KonoHHe C03fla»0T aweicropHbiM 
napoBOflflHbiM HacocoM, b kotopom b KanecTBe aweiCTMpyiomeM (aKTMBHOM) cpeflbi Mcnonb3yioT boaahom nap. 
BoAAHofi nap cMeuJMBaeTCfl c napaMM HecJyTHHOM cfepaKLiMM m ra3aMM pa3Jio>KeHMfi oTKaHMBaeMbiMM m kojiohhw, 
hto npuBOAMT k 3arpfl3HeHMio KOHAeHcaTa BOAflHoro napa nocneAHMMW, a TaiOKe yHOcy KOHAeHcaTOM BOAflHoro 
napa Mac™ BepxHMX HecfcTflHbix 4>paKLjMM. KpoMe Toro, aweKTopHbm napoBOAflHOM Hacoc He o6ecneHMBaeT 
QKaTue oTKanMBaeMbix ymeBOAopoAocoAepwamMX ra30B ao AaBJieHMfl, Tpe6yeMoro a^« noAasM 3tmx ra30B b 
cMcreMy ohmctkm mx ot kmcjiwx npuMecew (HanpMMep, cepoBOAopoAa). nosTOMy wx npwxoAMTca QKiiraTb b 
nenax, ecjin oTcyTCTByeT AonojiHMTeribHaa KOMnpeccopHaa ycTaHOBKa, hto 3arpfl3H«eT OKpywaioinyio 
aTMoccJ)epy. 

Han6onee 6iim3kmm k M3o6peTeHMio no TexHMHecKOM cyi^Hocru m AocrwraeMOMy pe3y/ibTaTy flBJiaeTc* cnoco6 
neperoHKM Hecf)TM, BKnionaioLUMM noAany Hec|>TM b ceKMMio neperoHKM HecJ)TM noA M36biTOMHbiM mjim 
aTMocc|DepHbiM AaB/ieHweM c nocneAyioLUMM nonyneHMeM npoAyKTOB aTMocc})epHOM neperoHKM, noAany nacTM 
npoAyKTOB aTMOccJ)epHOM neperoHKM Hecf)TM b BaKyyMHyio KonoHHy, OTKamcy napora30Bow cpeAbi M3 BaKyyMHOM 
KonoHHbi >KMAKocTHO-ra30BbiM cTpyMHbiM annapaTOM BaicyyMHoro rMApou(MpKyriflL(MOHHoro arperaia, 
BicnioHaiomero, no KpaMHeM Mepe, cenapaiop m Hacoc noAaHM pa6oneM wmakoctm b >KMAKOCTHO-ra30Bbm 
CTpyMHbiti annapaT (cm., RU 2102433 C1, 1998). 

H3 3Toro >Ke naTeHTa M3BecTHa ycTaHOBKa neperoHKM HecJrrM, coAepwaiijaH, no KpaMHeM Mepe, ceKL|Mio 
neperoHKM Hecjrm noA M36biTOHHbiM mjim aTMOCcfciepHbiM AaBneHMeM c MarMCTpanbio noAaHM b Hee HecJ}TM, 
BaKyyMHyio KonoHHy m BaicyyMHbiM rMApoLjMpKynflL\MOHHbiM arperaT, BKnioMaioLL|MM >KMAK0CTH0-ra30BbiM cTpyMHbiM 
annapaT, cenapaiop m Hacoc noAaHM pa6oseM >kmakoctm, npM stom >KMAK0CTHO-ra30BbiM cTpyMHbiM annapaT co 
cropoHbi BXOAa b Hero kmakoctm noAKnioneH k BbixoAy Hacoca noAanw pa6oneM >kmakoctm, co cropoHbi BxoAa b 
Hero ra3a - k MarMcrpariM oTBOAa napora30BOM cpeAbi M3 BaKyyMHOM kohohhw m bwxoaom M3 Hero CMecM - k 
cenapaTopy. 

B AaHHbix cnoco6e neperoHKM m ycTaHOBKe a™ ero ocymecTBJieHMfl BaKyyM b BaKyyMHOM KonoHHe co3AaeTca 
>KMAKocTHo-ra30BbiM CTpyMHbiM annapaTOM, b kotopom b KanecTBe pa6oneM >kmakoctm Mcnonb3yeTca Hecjrrb, 
noAaBaeMafl b aTMoc<J>epHyio KonoHHy. >KMAK0CTH0-ra30Ba« cMecb M3 cTpyMHoro annapaTa nocTynaeT b 
cenapaTop, OTKyAa nocne pa3AeneHM« CMecM Ha >KMAKyio m ra30o6pa3Hyio cpeAy >KMAKyio cpeAy noAanrr b 
aTMOccJ)epHyK) KonoHHy, a ra3oo6pa3Hyio cpeAy, KaK npaBMno, OKMraioT b nenax, TeM caMbiM 3arpa3Hflfl 
OKpy>KaK)ii|yio cpeAy m Tepaa MeHHbiM npoAyKT - yrneBOAopoAHbiM ra3. 

3aAaneM, Ha peiueHMe kotopom HanpaBneHo HacTOFiujee M3o6peTeHMe, ABJifleTCfl co3AaHMe SKonorMnecKM 
hmctom cucreMbi neperoHKM Hec^TM, yBeriMHeHMe BbixoAa npoAyKTOB neperoHKM HetjpTU m yMeHbiueHMe 3aTpaT Ha 
co3AaHMe m noAAep>KaHMe BaicyyMa. 

HocTaBneHHafl 3aAana b nacTM cnoco6a neperoHKM Hecf)TM peiuaeTCfl 3a cneT Toro, hto cnoco6 neperoHKM 
HecJ)TM BicnioHaeT noAany Hec})TM b ceKi^MK) neperoHKM Hec})TM noA M36biTOHHbiM mjim aTMOCcJ^epHbiM AaBneHMeM c 
nocneAyHDi^MM nonyneHMeM npoAyKTOB aTMOccjDepHOM neperoHKM, noAany nacTM npoAyKTOB aTMocc^epHOM 
neperoHKM He4)TM b BaKyyMHyio KonoHHy, oTKanKy napora30BOM cpeAbi M3 BaKyyMHOM kojiohhu >kmakoctho- 
ra30BbiM CTpyMHbiM annapaTOM BaicyyMHoro rMApou|MpKynflL(OHHoro arperaTa, BicnioMaioii|ero, no KpaMHeM Mepe, 
cenapaTop m Hacoc noAaHM pa6oneM >kmakoctm b >KMAKocTHO-ra30BbiM CTpyMHbiM annapaT, npM stom nacTb 
Hecf)TM noAaioT b AonoriHMTejibHbiM >KMAKocTHo-ra30BbiM CTpyMHbiM annapaT m stmm CTpyMHbiM annapaTOM 
oTKaHMBaioT ra3oo6pa3Hyio cpeAy ^3 cenapaTopa, co3AaBa« b nocneAHeM BaKyyM, a nojiyneHHyio b 
AonojiHMTenbHOM >KMAKocTHo-ra30BOM CTpyMHOM annapaTe CMecb noAaioT BMecTe c He4)Tbio b ceKi^Mio 
neperoHKM nedpru noA M36biTOHHbiM mjim aTMOC<|)epHbiM AaB/ieHMeM. 

B nacTM ycTaHOBKM neperoHKM HecfDTM nocrraBJieHHa^ 3aAana peuaeTCfl 3a cneTToro, mto ycraHOBKa neperoHKM 
Hec})TM coAep>KMT, no KpaMHeM Mepe, ceKLjMio neperoHKM Hecj)TM noA M36biTOMHbiM mjim aTMOcc^epHbiM 
AaBneHMeM c MarMCTparibio noAaMM b Hee HecJrrM, BaKyyMHyio KonoHHy m BaKyyMHbiM rMApoL(MpKyriflL|MOHHbiM 
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arperaT, BfcmoHatoujMM WMAKOCTH^koBbiti cTpywHbiM annapaT, cenapaTop m Ha^ApAaHM pa6oneM wmakoctw, 
npw 3Tom >KMflKocTHo-ra30BbiM ctH^»im annapaT co cTopoHbi Bxo,qa b Hero wmaI^Pi noAKJiioHeH k BbtxoAy 
Hacoca noflaHM pa6oneM >kmakoctm, co crropoHbi Bxofla b Hero ra3a - k iviarncTpann OTBO^a napora30BOM cpeAbi 
M3 BaKyyMHOM KO/iOHHbi m BbixoflOM M3 Hero CMecM - k cenapaTopy, a ycTaHOBKa CHa6>KeHa flono/iHUTen bHbi m 
>KMflK0CTH0-ra30BbiM cTpyuHbiM annapaTOM, noflicnioHeHHbiM co crropoHbi Bxo/ja b Hero wmakoctm k MarncTpann 
noflanM He4)TM, co ctopohw noflBOfla b Hero ra3a - k Bbixo^y ra30o6pa3HOM cpeAbi M3 cenapaTopa m bhxoaom M3 
Hero cm ecu - k MarMcrpajiM noflaHM He4>TM, a Hacoc noAanw pa6oneM wmakoctm C o crropoHbi exoAa b Hero 
noAKnioHeH k BbixoAy pa6oweM wwakoctm W3 cenapaTopa. 

KpoMe Toro, ycTaHOBKa wower 6biTb CHa6>KeHa AonojiHUTe/ibHbiM HacocoM, noAKmoneHHUM bxoaom k 
wiarMCTpann noAann Hefyju m bwxoaom k AonojiHMTejibHOMy >KMAK0CTH0-ra30B0My crpyMHOMy annapaTy, Ha 
MarncTpa/in noAann HecJrrM MoweT 6biTb ycraHOBJieHO crpywHoe ycTpoficTBo BBOAa b 3Ty MariiCTpa/ib cMecu c 
BbixoAa AononHMTe/ibHoro>KMAKOCTHO-ra30Boro dpywHoro annapaTa, bwxoa Hacoca noAanw pa6oneM wmakoctm 
MO)KeT 6biTb noAK/iioHeH k BaKyyMHOM KOJioHHe, MarncTpa/ib oTBOAa wmakom (|>paKi4MM m BaKyyMHOM kohohhu 
MO>KeT 6biTb noAKJiiOHeHa k BaKyyMHOMy rnApoMnpKynfli4HOHHOMy arperaiy, BbixoA Hacoca noAann pa6oHei/i 
>kmakoctm MO>KeT 6biTb noAKmoneH k MarMCTpariM noAawn HecJ)TM, BaKyywmbifi ruApoMMpKynjmnoHHbiM arperaT 
MO>KeT 6biTb BbinonHeH c MarncTpanbK) OTBOAa M36biTKa pa6oneM wmakoctm, KOTopaa noAKJiioHeHa k MarncTpanu 
noAawM Hectrm m/mjim k ceKqiiM neperoHKM HecjDTM noA M36biTOHHbiM wnw aTMOccf)epHbiM AaBneHnewi. 

KaK noKa3a/in npoBeAeHHbie MccneAOBaHMfl, mo>kho Ao6nTbc« cHMweHM* 3aTpaT sHeprnw Ha co3AaHiie m 
noAAepwaHHe BaKyyMa b BaKyyMHOM KonoHHe 3a cneT noHMweHMH AaBfieHWfl b cenapaTope nyTeM otk3hkh M3 
Hero ra30o6pa3HOM cpeAbi. OAHOBpeMeHHo AocTMraeTca B03MO)KHOCTb yTMnw3npoBaTb stot ra3 nyTeM 
HanpaBJieHMfl ero b ceKL^MK) neperoHKM Hec^Tn hoa M36biTOHHbiM hum aTMoc<£epHbiM AaB/ieHiieM, HanpMMep b 
aTMocc^epHyio peKTMc^MKaqMOHHyio Kojionny ycTaHOBKM neperoHKM Hecf)TM (b KanecrBe TaKOM kojiohhu MO)KeT 
6biTb Mcnorib30BaHa JiK)6afl Apyraa peicrMcjDMKai^MOHHa^ kojiohhb, jim6o KaKaa-HM6yAb eii|e KonoHHa ycTaHOBKM 
neperoHKM HecjrrM, b kotopom npoM3BOAMTc« o6pa6oTKa m nepepa6oTKa Hecjmi c otboaom ra30o6pa3HOM cpeAbi 
c Bepxa KOHOHHbt noA M36biTOHHbiM AaBiieHMeM), M3 kotopom ra30o6pa3Ha» cpeAa, nocTynMBinaa b Hee M3 
cenapaTopa, coBMecTHo c ra30o6pa3HOM cpeAOM, nojiyneHHOM b pe3ynbTaTe npoBeAeHMfl npoijecca 
nepepa6oTKM Hecjrm Momei 6biTb HanpaB/ieHa noA M36biTOHHbiM AaB/ieHweM Ha yrM/iM3ai4MK), HanpMMep b 
ra3ocj)paKqMOHMpyioinyK) ycTaHOBKy, hto yBeriMHMBaeT bwxoa yrneBOAopoAHbix npoAyicroB, nonywaeMbix b 
npoL|ecce nepepa6oTKM Hecf)TM, m/mjim b ycrraHOBKy ommctkm ra30B ot KMcribix KOMnoHeHTOB, a TaioKe b KOTejibHyio 
ycTaHOBKy He(f)Tenepepa6aTbiBaio^ero npeAnpMflTM*. ripoBeAeHMe npoi(ecca otkbmkm ra3oo6pa3HOM cpeAbi M3 
cenapaTopa c noMOii|bK) AonoiiHMTenbHoro >KMAKOCTHo-ra30Boro cTpyMHoro annapaTa no3BormeT ncnonb30BaTb 
b KanecTBe pa6oneM cpeAbi, noAaBaeMOM b con/io SToro CTpyMHoro annapaTa, He4)Tb, KOTopafi noA M36biT0HHbiM 
AaBneHMeM noAaeTCfl b ycTaHOBKy neperoHKM Hecf)TM. flna 34)ct)eKTMBH0M pa6oTbi BaKyyMHoro 
TMApoMMpicyjifiMMOHHoro arperaTa Heo6xoAMMO ocymecTBJiflTb noAnMTKy qMpKyriMpyioii|eM b hbm no 3aMKHyT0My 
KOHTypy pa6oneM >kmakoctm, HacbiujaeMOM npM 3Tom ra3aMM pa3no>KeHMfl, Ka«0M-HM6yAb cBe>KeM Hect3TflH0M 
c|}paKL4MeM. B nacTHocTM, B03MO>KHa noAana b BaxyyMHbiM rMApoL|Mpy/iHi4MOHHbiM arperaT >kmakom cj)paKi4MM, 
BbixoA^meM M3 BaKyyMHOM KonoHHbi, hto no3BOJifleT paciUMpMTb bo3MO>khoctm no peryflMpOBaHMKD COCTaBa 
pa6oneM >kmakoctm BaKyyMHoro rnApoi4MpKyjuiqMOHHoro arperaTa. Otboa M3 BaKyyMHoro rMApOLiMpKynai^MOHHoro 
arperaTa M36biTKa pa6oHeM >kmakoctm, o6pa3yiOLnerocfl, KaK 3a cneT noAnMTKM, TaK m KOHAeHcaqMM 
yrneBOAopoAHbix napoB, OTKasMBaeMbix M3 BaKyyMHOM kojiohhw, MO)KeT 6biTb npoM3BeAeH b Jiio6oe yAoSHoe no 
TexHonorMM MecTo, HanpMMep b BaKyyMHyio KO/ioHHy, b MarMcrpanb noAanM HecjDTM mjim b ceKMMio neperoHKM 
Hec}3TM noA M36biTOHHbiM mjim aTMOCcJ)epHbiM AaBJieHMeM. flnfl 3Toro Hacoc noAaHM pa6oneM >kmakoctm mjim 
MarMCTparib otboa a M36biTKa pa6oMeM >kmakoctm M3 cenapaTopa MoryT 6biTb noAKJiKweHbi k nepeHMCJieHHbiM 
Bbiiue 3JieMeHT3M. FlpeACTaBJifleT MHTepec npoi^ecc opraHM3au|MM BBOAa ra30>KMA kocthom CMecM c BbixoAa 
AonojiHMTejibHoro >KMAKocTHO-ra30Boro CTpyMHoro annapaTa b MarMCTpaiib noAaHM Hecf)TflHoro cbipbfl. 
npoBeAeHHbie MccneAOBaHMfl noKa3ariM, hto 6ojiee onTMMajibHo opraHM3ai|Mio npoMecca BBOAa mo>kho 
opraHM30BaTb c noMoujbK) CTpyMHoro ycrrpoMCTBa BBofla, b kotopom nyTeM peryjiMpoBaHMfl npoxoAHoro ceseHMfl 
m npoc}3MJifl Tpy6onpoBOAOB mo>kho Ao6MTbc« 6ojiee hm3koto AaBJieHMfl Ha BbixoAe M3 AonojiHMTejibHoro 
>KMAKocTHo-ra30Boro CTpyMHoro annapaTa m MMHMMajibHbix noTepb SHeprMM b npoqecce CMeiueHMfl cpeA. H 
HaKOHeL^, b cjiynae Heo6xoAMMOCTM, bo3Mo>kho Mcnonb30BaHwe AonojiHMTejibHoro Hacoca AJifl noAaMM HecfDTM b 
conjio AonojiHMTejibHoro >KMAKocTHO-ra30Boro CTpyMHoro annapaTa, hto npeAocTaB/i^eT 6onee uiMpoKMe 
bo3mo>khoctm AJi« comacoBaHMfl pe>KMMOB pa6oTbi AonojiHMTejibHoro >KMAKocTHo-ra30Boro CTpyMHoro annapaTa 
m BaKyyMHoro niApoijMpKyjiflijMOHHoro arperaTa. 

TaKMM o6pa30M, yAajiocb Ao6MTbca BbinonneHMfl nocTaBJieHHOM b M3o6peTeHMM 3aAaHM - noBbicMTb 
3KOHOMMHHocTb npoi|ecca BaKyyMHOM neperoHKM He4)TflHoro cbipbfl m npaKTMnecKM noriHocTbio McicnioHMTb npM 
stom HenpoM3BOAMTejibHbie noTepM qeHHoro ymeBOAopoAHoro cbipbfl, co3A3b tbkmm o6pa30M 3KonorMHecKM 
6e3onacHyio ycTaHOBKy neperoHKM HecJ)TM. 
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Ha nepTewe npeflcraB/ieHa npiih 
onucbiBaewbiM cnoco6 neperoHKl 



lanbHaa cxeMa 

)TM. 



ycTaHOBKM neperoHKM Hecjr 




;otopom peanii30BaH 



YcTaHOBKa neperoHKM Hetpiw coAepwMT, no KpaMHew Mepe, Marncrrpajib 1 noAaHM Hec()TM, ceKLjwo 2 neperoHKM 
Hec})TM nofl M36biTOHHbiM wnw aTMocc|)epHbiM flaBJieHMewi, BaicyyMHyio kojiohhy 3 m BaKyyMHbM 
ruApoMMpKyjiHMMOHHbiM arperaT, BKntonaiOLiiMft >KMAK0CTH0-ra30BbiM CTpyMHbiM annapaT 4, cenapaTop 5 n Hacoc 6 
noflann pa6oH6M >kmakoctm, npw 3T0M >KMflKocTHO-ra30BbiM crpyiiHbiM annapaT 4 co CTopoHbi Bxofla b Hero 
wmakoctm noflKnioMeH k BbixoAy Hacoca 6 noflanu pa6oMew >kmakoctm, co crropoHbi Bxo^a b Hero ra3a - k 
MarncrrpajiM 8 oTBOfla napora30BOM cpeflbi M3 BaKyyMHOM kojiohhu 3 m bwxoaom M3 Hero cMeci/i - k cenapaTopy 
5. Bwxoa pa6oMew wmakoctm M3 cenapaTopa 5 noAKnioneH k Bxofly b Hacoc 6 noflanii pa6oneM wmakoctm. 
ycrraHOBKa cHa6>KeHa AononHMTenbHbiM >KMAK0CTH0-ra30BbiM cTpywHbiM annapaTOM 9, noflioiioMeHHbiM co 
crropoHbi Bxofla b Hero wmakoctm k MarMCTpanM 1 noflaHM Hecjwi, co CTopoHbi noABOAa b Hero ra3a - k BbixoAy 
ra30o6pa3How cpeAbt m cenapaTopa 5 w bwxoaom M3 Hero cMecM - k MarMCTpanM 1 noAasn Hec|)TM. 

KpoMe Toro, ycTaHOBKa MoweT 6biTb CHa6>KeHa AononHMTenbHbiM HacocoM 10, noAKnionenHbiM bxoaom k 
MarncTpanu 1 noAasn Hecf>™ m bwxoaom k AononHMTenbHOMy >KMAKOCTHO-ra30BOMy crpywHOMy annapaTy 9 co 
cropoHbi Bxofla b Hero wmakoctm, Ha MarMCTpanM 1 noAami HecjDTM MoweT 6biTb ycrraHOBneHO CTpyMHoe 

yCTpOMCTBO 11 BBOfla B 3Ty MarMCTpa/lb 1 ra30>KMAKOCTHOM CMeCM M3 AOnOJlHMTe/lbHOrO >KMAKOCTHO-ra3OB0rO 

crrpyMHoro annapaTa 9, bwxoa Hacoca 6 noAaHM pa6owefi wmakoctm MoweT 6biTb noAKntoneH k BaKyyMHOM 
KonoHHe 3, a Marncrpa/ib 12 oTBOAa wmakom cf)paKL(Mn BaKyyMHOM KonoHHbi 3 noAKmoneHa k BaKyyMHOMy 
ruApoMupKynflmioHHOMy arperaTy, HanpMMep, k cenapaTopy 5 unw k bxoay b Hacoc 6 noAaHM pa6oneM 
kmakocth. KpoMe Toro, MarncTpanb 16 OTBOAa M36biTKa pa6oMew wmakoctm M3 BaKyyMHoro 
mApoi4npKynHL4MOHHoro arperaTa MoweT 6biTb noAKmoneHa k ceKqun 2 neperoHKM HecfrrM noA M36wtohhwm mv\ 
aTMoc(J)epHbiM AaBneHneM mAwm k MarMCTpanM 1 noAaHM HecfrrM. Ha MarncTpanu 13 noAann nacTM npoAyicroB 
aTMoccjDepHOM neperoHKM HecJ)TM, HanpMMep Ma3yTa, M3 ceKi\m 2 b BaKyyMHyio KO/ioHHy 3, a TaioKe Ha 
MarncTpajin 1 MoryT 6wTb yciaHOBneHbi HarpesaTenn 14. BaKyyMHaa KonoHHa 3 m ceKuyia 2 wioryr coAep>KaTb 
Ha Marncrrpajiflx 8, 18 OTBOAa napora30BOM ct>a3bi xonoAMnbHMKM nnn KOHAeHcaTopbi 19. CenapaTop 5 MoweT 
6biTb cHa6)KeH MarMcrpanbio 15 cnwBa otcto*. bwxoa Hacoca 6 noAami pa6oHew wmakoctm MOweT 6biTb 
noAKHJOMeH k MamcTpanM 1 noAaHM Hecfc™ m/mjim wiarwcTpajiM 13 noAann sac™ npoAyKTOB aTMOcc})epHOM 
neperoHKM b BaKyyMHyio KonoHHy 3. MarncTpa/ib 16 OTBOAa M36biTKa pa6oHeii >kmakoctm M3 BaKyyMHoro 
rnApoL|MpKyrifli4noHHoro arperaTa MO>KeT 6biTb noAKJiiOHeHa k MarncTpajin 1 noAann He<J)TM n k BaKyyMHOM 
KonoHHe 3. rioAnwTKa pa6oneM >kmakoctm qMpKy^Mpyioi^eM b BaKyyMHOM TMApoMMpKyn^MMOHHOM arperaTe Mo>KeT 
6biTb ocyu^ecTBneHa no MarMCTpanw 20 noAnMTKM rMApoi4Mpicynfli4MOHHoro arperaTa, nM6o >kmakom 4>paKL|MeM M3 
MarMCTpa/iM 12 OTBOAa >kmakom c})paKLjMM. 

Cnoco6 BaKyyMHOM neperoHKM Hec^TflHoro cbipba peanM3yeTc« cneAyK)ii|MM o6pa30M. 

no MarncrrpajiM 1 noAaHM Hec()TM, HanpMMep c noMoujbK) Hacoca 17, ne^Tb noAaeTca b HarpeBaTenb 14, 
ycTaHOBJieHHWM Ha MarMCTpanM 1. M3 HarpeBaTenb 14 Hec()Tb noAaeTca b ceKL(Mio 2 neperoHKM HecfrTM, b 
KanecTBe kotopom MO>KeT 6biTb Mcnoiib30BaHa aTMocc^epHaa KonoHHa. H3 ceKL^MM 2 otboa^t npoAyicrbi 
aTMOcc})epHOM neperoHKM, HanpMMep KepocMH, no 6oKOBOMy noroHy, napora30Byio 4>a3y noA M36biT0HHbiM 
AaBJieHMeM c Bepxa ceKqMM 2 no MarMCTpa/iM 18 m ocraTOK, HanpMMep Ma3yT, c HM3a ceKMMM 2. Ma3yT no 
MarMCTpann 13 noAaioT b ycTaHOBneHHbiM Ha HeCi HarpeBaTenb 14, rAe ero nacTMHHO McnapaiOT m M3 nocneAHero 
b AByxc|)a3HOM coctoahmm noAaioT b BaKyyMHyK) KonoHHy 3. 

M3 BaKyyMHOM KonoHHbi 3 b pe3ynbTaTe BaKyyMHOM neperoHKM otboaat c HM3a KOHeHHbiM ocTaTOK (ryAPOH) no 
MarMCTpanM 12 OTBOAa >kmakom 4)paKt|MM npoAyKT neperoHKM, HanpMMep ra30Mnb MnM AH3enbHoe TonnMBO, m c 
Bepxa KonoHHbi 3 >KMAK0CTH0-ra30BbiM cTpyMHWM annapaTOM 4 BaKyyMHoro rMApoLjMpKyn^LjMOHHoro arperaTa 
oTKaMMBaioT napora30ByK> cpeAy. B >KMAK0CTH0-ra30B0M cTpyMHOM annapaTe 4 m MarMCTpanM 3a hmm 
napora30Ba« cpeAa noA Ae^CTBMeM pa6oneM >kmakoctm OKMMaeTca m M3ctmmho KOHAeHCMpyeTCfl (nocneAHee 
33BMCMT ot cbomctb oTKaMMBaeMOM napora30BOM cpeAbi) c o6pa30BaHMeM Ha BbixoAe M3 crrpyMHoro annapaTa 4 
ra30>KMAKocTHOM CMecM, KOTopaa noAaeTc^ b cenapaTop 5. B nocneAHeM ra30>KMAK0CTHafl CMecb pa3Aen«eTc« 
Ha pa6onyK) >kma KOCTb, KOTopafl M3 cenapaTopa 5 nepe3 ero bwxoa pa6oneM >kmakoctm nocTynaeT b Hacoc 6 
noAaHM pa6oneM >kmakoctm, m ra30o6pa3Hyio cpeAy, KOTopaa oTKaHMBaeTca AononHMTenbHbiM >kmakoctho- 
ra30BbiM cTpyMHbiM annapaTOM 9 c o6pa30BaHMeM m noAAep>KaHMeM b cenapaTope 5 AaBneHMfl HM>Ke 
aTMOCcf)epHoro (BaKyyMa). M3 MarMCTpanM 1 co CTopoHbi BXOAa >kmakoctm b conno AononHMTenbHoro 
>KMAKOCTHo-ra30Boro CTpyMHoro annapaTa 9 noAaeTca sacTb Hec()TM. B cnynae Heo6xoAMMOCTM AasneHMe 
noAaHM Hecj)TM b CTpyMHbiM annapaT 9 noBbiujaeTCfl nyTeM Mcnonb30BaHM« AononHMTenbHoro Hacoca 10, 
KOTopbiM bxoaom TaioKe noAKnioneH k MarMCTpanM 1 . O6pa30BaBiuaflCfl b AononHMTenbHOM >kma KOCTHO-ra30BOM 
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crpywHOM annapaTe 9 ra30>KHAKa^fcfl CMecb Hecfcrrw m okstom era ra30o6pa3HC|^^feAbi noAaeTca b 
MamcTpanb 1, hto no3BonaeT 3^^P)TAe/iMTb b ceKquw 2 b npoL(ecce neperoHioHEoo6pa3Hyio cpefly ot 
npoflyKTOB neperoHKM Hec})TM n noA n36biTOHHbiM flaBneHneM noflaTb ee BMecrre c napora30Bow cpeAow, 
o6pa30BaBiueftcfl b ceKqwH 2, Ha yTnnn3amiK), HanpuMep b ra3o4>paKMMOHMpyiomyK> ycTaHO&Ky. Hcnonb3yfl 
crpytiHoe ycTpotfcTBo 11, mo>kho flo6nTbCfl BBOfla b MamcTpa/ib 1 ra30>KMA kocthom civiecu c BwxoAa cTpywHoro 
annapaia 9 c MeHbuiMMM 3HaneHMflMM flaeneHUfl, hto, b cboio onepeAb, no3BOJiaeT cHM3MTb 3aTpaTbi 3HeprnM Ha 
oTKaMKy ra30o6pa3Hoft cpeAbi m cenapaTopa 5. B cnynae Heo6xoAHMOCTM MO>KeT 6biTb Mcnorib30BaH cenapaiop 
5 c ycrrpoficTBOM c6opa m cjiMBa otctoh, HanpuMep, BOflbi. B stom cnynae b npoi4ecce pa6oTbi no MarMCTparm 
15 M3 cenapaTopa 5 npoM3BOfl«T cjimb otctoa. Ecjim b npoqecce pa6oTbi b cenapaTope 5 6yAeT nponcxoflMTb 
HaKannnBaHi/ie wmakom cpe^bi mjim b xuiakom cpe^e 6yAyT HaKan/WBaTbCfl npwMecM, to no MarncTpanu 16 6yfleT 
npon3BOAMTbCfl otboa wmakom cpeflbi M3 cenapaTopa 5. flpw Heo6xoflMMOcTM b BaKyyMHbifi 
ruApoMnpicynflMMOHHbiPi arperaT MO>KeT noflaBaTbCfl flono/iHiuejibHafl pa6onan >KUflKocrb M3 MarwcTpariM 12 
oTBOfla >KMfl kom 4)paKL|MM BaKyyMHOM KO/iOHHbi 3 MJiu M3 MarwcTpa/iM 20 noflnnTKM BaKyyMHoro 
rnApoi4npKyriflMMOHHoro arperaTa CBewew paOonefi >KMflKocTbio. B paae c/iynaeB i4e/iecoo6pa3HO M36biT0MHyio 
pa6onyK) wwflKocTb H3 BaKyyMHoro rwApoLjMpKyjiflijMOHHoro arperaTa OTBOAMTb b ceKquto 2 neperoHKM Hedpin 
nofl M36biTOHHbiM mjim aTMOccjDGpHbiM flaBneHMeM MJiu b MamcTpa/ib 1. 3to no3BonfleT b npoqecce neperoHKM b 
ceKMMM 2 oTflenOTb ot pa6onew wmakoctm HaKonwBWMficfl b Hew KOH/jeHcaT, a TaiOKe pacTBopuBuiiMMCf? b new ra3 
m oTBOflMTb M3 ceKL(MM 2 ra3 noA M36biTOHHbiM flaB/ieHneM n KOHfleHcaT b BMfle npoflyiaa neperoHKM ceKquw 2. 

flaHHoe M3o6peTeHne Mo>KeT 6biTb ncnorib30BaHo b HecjDTexMMimecKOM m xwMMHecKOM npoMbiumeHHocTw. 

(DOPMYJIA H30BPETEHM51 

1. Cnoco6 neperoHKH Hecjmi, BKniosaioinMM noflany Hecf)TM b ceKijHK) neperoHKM HetJ)™ noA M36biTOHHbiM win 
aTMocc£>epHbiM AaBJieHMeM c nocneflyioiUMM nonyneHMeM npoflyirroB aTMOccj^epHow neperoHKM, noflany nacTM 
npo^yicroB aTMocc^epHOM neperoHKM HecJ)TM b BaKyyivmyio KonoHHy, OTKaMKy napora30BOM cpeflbi m BaKyyMHOM 
KonoHHbi >KMflKOCTHO-ra30BbiM CTpyMHbiM annapaTOM BaKyyMHoro rMflpoqupKyjiflmioHHoro arperaTa, 
BKnioHaKDi^ero, no KpaftHeft iviepe, cenapaTop m Hacoc no^ami pa6oneii )KMflKOCTM b >KMflKocTHO-ra30BbiM 
crpyMHbifi annapaT, OTJiMHaioii<MMCfl Teivi, hto nacTb Hecf)TM noflaioT BflononHHTejibHbiM >KMflKOCTHO-ra30Bbm 
crpyMHbiM annapaT m stum CTpyMHbiM annapaTOM oTKannBaioT ra30o6pa3HyK) cpefly M3 cenapaTopa, co3flaBaa b 
nocne^HeM Ba«yyM, a nonyneHHyK) BflononHUTenbHOM >KMflKocTHo-ra30BOM crpyiiHOM annapaTe CMecb no^aioT 
BMecTe c HecjrrbK) b ceKL|Mio neperoHKM He(Jrrn noA M36biTOHHbiM mjih aTMOCc|)epHbiM flaBneHweM. 

2. YcTaHOBKa neperoHKM Hec^TM, coflepwaujafl, no KpafiHefi Mepe, ceKL(MK) neperoHKM HecJ)Tii noA M36biTOMHbiM 
uriM aTMoccjDepHbiM flaBneHMeM c MarwcTpanbio noAann b Hee Hect3TM, BaKyyMHyio KonoHHy n BaKyyMHbiM 
rMApoMupKyjiflMMOHHbiM arperaT, BKnioMaiomMM >KMAKOCTHO-ra30BbiM CTpyfiHbm annapaT, cenapaTop n Hacoc 
noAanii pa6oMew )kmakoctm, npn 3Tom >KMAK0CTH0-ra30BbiM CTpyiiHbiM annapaT co ctopohw BXOAa b Hero 
>kmakoctm noAKnroneH k BbixoAy Hacoca noAanw pa6oneii >kmakoctm, co ctopohw Bxofla b Hero ra3a - k 
MarwcTpajiM otboa3 napora30Bow cpeAbi M3 BaKyyMHOM kojiohhw m bwxoaom M3 Hero CMecu - k cenapaTopy, 
oTfMHaioLLjaflCfl TeM, hto ycTaHOBKa cHa6>KeHa AononHMTenbHbiM >KMAK0CTHo-ra30BbiM CTpyMHbiM annapaTOM, 
noAKnioHeHHbiM co CTopoHbi BXOAa b Hero whakocto k MarncTpajiM noAanu Hec|)TH f co ctopohw noABOAa b Hero 
ra3a - k BbixoAy ra30o6pa3How cpeAbi M3 cenapaTopa w bwxoaom m Hero CMecu - k Marncrpann noAann HedpjM, 
a Hacoc noAaMM pa6oHefl >kmakocth co ctopohw Bxofla b Hero noAKJiiOHeH k BbixoAy pa6oneM >kwakocth M3 
cenapaTopa. 

3. YcTaHOBKa no n.2, OTJiMHaioinaflCfl TeM, mto OHa CHa6>KeHa AononHMTe/ibHbiM HacocoM, noAKnrcmeHHbiM 
bxoaom k MarncTpanw noAann HecjDTw m BbixoAOM k Aono/iHMTejibHOMy >kha KOCTHO-ra30BOMy crpyiiHOMy 
annapaTy. 

4. YcTaHOBKa no n.2, OTJiMHaiounaflCfl TeM, hto Ha MamcTpaJiw noAann Hec}}TM ycraHOBneHO cTpyfiHoe 
ycTpowcTBO BBOAa b 3Ty MarncTpa/ib cMecu c BbixoAa AonoriHMTeiibHoro >KMAKocTHo-ra30Boro CTpyMHoro 
annapaTa. 

5. YcTaHOBKa no n.2, OTJWHaiomaflCfl TeM, hto bwxoa Hacoca noAanii pa6oHefi >kmakoctm noAKHKDHeH k 
BaKyyMHOM KorioHHe. 

6. YcTaHOBKa no n.2, oTJiwnaioiLiaflCfl TeM, hto MarMCTpanb OTBOAa wmakom c})paKMMM M3 BaKyyMHoPi kojiohhw 
noAKnioHeHa k BaKyyMHOMy rwAP0i4MpKyriflL(noHHOMy arperaTy. 
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7. YcrraHOBKa no n.2, oTjwnaioLii^fcpM, mto bwxoa c Hacoca noflann pa6oMeti^^ocTn nofltcnioHeH k 
MarwcTpa/w noAanw Hecf)TM. 

8. ycrraHOBKa no n.2, orniiHaioinaflcfl Teiu, mto BaicyyMHbm ruApoLtupKynflMMOHHbiM arperaT BbinojiHeH c 
MarwcTparibK) OTBOfla M36biTKa pa6oMeft wiiakoctm, KOTopaa noflK/iioHeHa k MarocTpa/iM noflann Hefyju. 

9. ycrraHOBKa no n.2, OTJiiiHaioinaflc* Tewi, hto BaKyywiHbifi rMApoMMpKyn«MMOHHbiii arperaT BbinonHeH c 
Marwcrpa/ibio oTBOfla M36biTKa pa6oMeM wmakoctm, KOTopaa noAKJiioMeHa k ceKMwu neperoHKM nedpiiA nop, 
M36biTOMHbiM M/iM aTMOccjjepHWM AaBJiemieM. 

PUCYHKH 

Phcvhqk 1 
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(57) Pec^epar 

H306p9T©HH© OTHOCVITCfl K H©Cf)T©XHMHH, 

npewMymecTBeHHO k cnocooaM neperoHKW 

He<$TM C nOMOU^bK) peKTMCjMKaLJHOHHblX 

ycTaHOBOK. B Mac™ cnoco6a cymHOCTb 
3aKn»oMaeTC5? b tom, mto MacTb Hecf)TM noAaiOT B 
fiononHMTenbHbjfi >KviAK0CTH0-ra30Bbifi CTpy&Hbitf 
annapaT m stum crpytfHbiM annapaTOM 
oTKaMMBaioT ra30o6pa3Hyio cpeAy H3 
cenapaTOpa BaKyyMHoro rMflpoL^upKy/iflMMOHHoro 
arperaTa, cosflaBan b cenapaTope BaKyyM, a 
nonyHeHHyio b AononHMTenbHOM 

>KMAK0CTHO-ra3OBOM CTpyfiHOM annapaTe CMecb 
noflaioT BMecTe c HecjDTbio b ceKi^mo neperoHKU 

HGCfJTM nOfl M36blTOMHblM MHM aTMOCCjDepHbtM 

AaaneHneM. B MacTH ycTaHOBKH neperoHKM 
Hec})TM cymHocTb 3aicnioMaeTCfl b tom, mto 
ycTaHOBKa CHa6>KeHa Aono/iHMTejibHbiM 
>KMAKOCTHO-ra30BbiM cTpytfHbiM annapaTOM, 
noAKnioMeHHbiM co ctopohn Bxofla b Hero 
jkmakoctm k MarMCTparw noAann HecfcTH, co 
CTOpOHW noABOAa b Hero ra3a - k BbixoAy 
ra30o6pa3HOM cpeAbi ms cenapaTOpa \a BbixoAOM 
H3 Hero CMecu - k MarncTpann noAann Hecf)TU, a 



Hacoc noAann pa6oMefi >kviakocth BaKyyMHoro 
rviApoi4MpKyrmi4MOHHoro arperaTa co CTopoHbi 
Bxofla b Hero noAKntoneH k BbixoAy paooMetf 
jkmakoctm ms cenapaTOpa. B pe3ynbTare 
AocTkiraeTCfl co3AaHMe SKOJiorwHecKM mhctoB 
ci/icTeMbi cosAaHkin BaKyyMa a BaxyyMHoft 
KonoHHe, yMeHbiuaioTCfi 3aTpaTbi SHeprnn Ha 
cosAaHue m noAAepxaHne BaKyyMa, 
npaKTHHecKM no/iHocTbio ncKntoHaiOTcn npw 3tom 
noTepH i^eHHoro yrneBOAopOAHoro cbipb*. 2 c. n 
7 3.n. (fc-zibi, 1 nn. 
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